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1. Tick the correct option e L
a 0 |
i. If m denotes the number of rows and n denotes _—_1 . 0
the number of columns such that m = n, then (b) 0 _J
the matrix is called ________ matrix. -
(©) 11
(a) Rectangular !
(b) Equal i 0 0
Lc) dquare (() _0 0_
(d) Null
x (=1 0
: vii. If2 3| +3| y | =4 |4| then the values of z, y
iIfA=|" 0. then A% is _______. ”
0 —i 4 | 0 z
and z respectively are:
(a) I2 )93 10
(b) 1-3 (d) 3: 51 f,o
Py B (b) 532:?
J = () 10 9
(d) O el
(d) 1,2,3
iii. If A is any square matrix such that A* = —A, _ et
then A is said to be: vili. For matrix A, (A7) =
(a) Diagonal matrix (a) A2
(b) Scalar matrix (b) A
(¢) Symmetric matrix (c) A7
(d) Skew Symmetric matrix (d) A?
iv. If A, B and C' are matrices of same order then ix. Find z if 5 1‘ —x+4
(ABC)t = 2
(a) A. Bt . Ct (a) 3
(b) Ct Bt A (b) 2
(¢) CtALB! (c) 0
d) (BtAHC* d) None of them
(d) (B A% (d)
i 0 0 i 0 i A -3 4
v If A= [0 _5}5 B= [_3'2 0} and C' = L‘ 0} x. If the matrix |—3 0 1] is invertible then
then: -1 3 2
A#E
(rl) AQ = _IQ
(b) B2 - _1'2 (rl) _].O
([.) C2=—1, (b) —1%
A | (c) —16
(d) None of these
. . . sinff  —cosf
vi. For two matrices A and Bif A = .
cosf  sinf
and B=| "% 0 ['I.O_S 4 then AB =
—cosfl sind




Question 2: Definitions

Define the row and column of a matrix.

¢ Row: The horizontal arrangement of elements in a
matrix.

Example: In [1 2 3}, the elements 1, 2, and 3

form a row.

e Column: The vertical arrangement of elements in
a matrix.

1
Ezample: In 4] , the elements 1, 4, and 7 form a
T

column.

Question 3: Order of Matrices

The order of a matrix is given by m x n, where m is
the number of rows and n is the number of columns.

i1 5 §
Number of rows = 1, Columns = 3

Order: 1 x3

i F 2 3
14 5 8
Number of rows = 2, Columns = 3
Order: 2 x 3
72
. |9 3
8 1

Number of rows = 3, Columns = 2
Order: 3 x 2

iv. [a+b+4
Number of rows = 1, Columns = 1
Order: 1 x1

Question 4: Types of Matrices

1. Square Matrix: A matrix in which the number
of rows is equal to the number of columns (m =

Brample: A = {4 ’

9 9} (Order 2 x 2)

i1. Rectangular Matrix: A maltrix in which the
number of rows is not equal to the number of
columns (m2 £ n).

Example: B = F L

5 3 6} (Order 2 x 3)

ii. Diagonal Matrix: A square matrix in which all
the elements except at least one of the leading
diagonal elements are zero.

2 00

0 5 0

0 0 8

Ezample: C =

iv. Scalar Matrix: A diagonal matrix in which all
the leading diagonal elements are equal (and non-
ZEro).

T 0
Erample: 1) = {0 7}

V.

vi.

Symmetric Matrix: A square matrix 4 where
At

Ezample: = B 3} Here, B = E g} = B

Skew Symmetric Matrix: A square matrix A

where A* = — A, The main diagonal elements are
always zero.
Ezample: I = {_03 O} Here, I = B 03} = —F.

Question 5: Matrix Operations

Given: A =

i

ii.

iil.

v.

V.

1
2

H
B Lo-o
=B oo

-3

A+B :
1+2 8+5 9+8 3 13 17
= 2+1 14344V =(3 4 4
|—2+741F8 794 |5 3 11

A-B
[ %5 o
P 1 ®-3 0-

W 1-2 T—

u:q:-oo
Il

-9 -1 3

4 B 1
1 -2 —4

AB (Multiplication)
Row-by-column calculation:

o1 = 1(2) + 8(1) + 9(7) = 73

c12 = 1(5) + 8(3) - 9(2) = 47
€13 = 1(8) + 8(4) + 9(4) = 76
Lol = 2(2) + 1(1) + 0(7)
oz = 2(5) + 1(3) + 0(2) = 13
o3 — 2(8) + 1(4) + 0(4) = 20
gy = GO T Tk
a3 — —2(8) + 1(4) + 7(4) = 16
73 47 76
AB= |5 13 20
46 7 16

BA (Multiplication)
Row-by-column calculation:

dip = 2{1) +5(2) + 8(—-2) = —

dia = 2(8) +5(1) +8(1) =29
diz = 2(9) +5(0) + 8(7) =74
dg1 = 1(1) +3(2) + 4(-2) = -
dea = 1{(8) +3(1) +4(1) =15
dez = 1(9) + 3(0) + 4(7) = 37
ds1 =T(1) +2(2) +4(-2)=3
dag = T{&) +2(1) + 4(1) =62
daz = T(9) +2(0) +4(4) =79
-4 29 74
BA=|-1 15 37
3 62 79
54

5(2)  5(1) 5(0) 0 5 0

5(1)  5(8) 5(9) 5 40 45
L(_z) 5(1) 5(7)] Lo 5 35]



vi. TB _
7(2) 7(5) 7(8) 14 35 56
= [7() 78) TW| =|7 21 28
() 72 T(4)] 49 14 28
vii. 84 — 9B )
8 64 T2 18 45 72
84=|16 8 0|,9B=|9 27 386
16 8 56 63 18 36
10 19 0
84A—9B=| 7 -19 -—36
79 —10 20
Question 6:Evaluate Determi-
nant
1 8 9
Evaluate the determinant: A=|2 0 —1
~F B 0

Solution: Expanding along the first row (FR1):

0 -1 2 1 2 0
A=1g 10_8‘7 10‘+97 8
—1[0(-10) — (- 1)(S)
—8[2(-10) — (—=1)(~7)]
+9[2(8) — 0(=T)]

= 1[0+ & — 8[-20— 7] + 9[16 — 0]
=8 — 8[—27] +9[16]
=8+ 216+ 144

A= 368

Question 7: Singular and Non-
singular Matrices

i. Singular Matrix

A square matrix A is called a singular matrix if its
determinant is equal to zero, Le., |4| = 0. A singular
matrix does not have a multiplicative inverse.

Ezample:
2 4
Let 4 = 1 92

|Al=2x2)={4x1)=4-4=0
Since | 4| =0, 4 is a singular matrix.

ii. Non-singular Matrix
A square matrix A is called a non-singular matrix if its
determinant is not equal to zero, ie., |4| # 0. Every
non-singular matrix has a multiplicative inverse.

Example:
31
Let B = {1 5

|IB|=(8x2)-(1x1)=6-1=5
Since |B| # 0, B is a non-singular matrix.

Question 8: Find A~!

1 4 2
Given A= |7 0 9
0 2 -3

1. Determinant |A|: Expanding along Rj:
|A| = 1[0 — 18] — 4[-21 — 0] + 2[14 — (]
=-—18+844+28=94

2. Adjoint of A:
Find cofactors Cyy = (=1)7 M5

Ci1 = —18, Cho = 21, Cyg = 14
Co1 = 16,05 = —8,03 = —2
Ca1 = 36,03 = 5,33 = —28

The Adjoint is the transpose of the cofactor matrix:

- 185,16 36
adj(4)= | 21 -3 5
M2 -2

3. Multiplicative Inverse:
Using A= = ‘filadj (A):

| [-18 16 36
A—lzﬂ 21 -3 5
14 -2 —28
Question 9: System of Equations

Solve: 22 + 5y =27 and Tz +y =12

i) Matrix Inversion Method

2 5] [z] _[27

Matrix form AX = B: 7 1 |y = |12

Lo 4] = 2(1) = 5(7) = —-33 2. adj(4) =
LA _ oa-1p _ 1 |1 =527
{7 Jl 3 x =4 B___%{T 2“12}
T = A T T
X =T {_165:| - |:5:| Solution: z = 17y =5

ii) Cramer’s Rule

|4 = —33

|4, = g ? =927 -60=-33
4, = 3 f; =24—189 =—165
e \ﬁll :}2321

y= \ﬁ;‘\ _ i13635 —5

Solution: x =1,y =5



